Identification of DNA adducts using HPLC/MS/MS following in vitro and in vivo experiments with arylamines and nitroarenes.
Arylamines and nitroarenes are suspected of playing a key role in chemical carcinogenesis. Therefore, the study of DNA adduct formation is an important step to determine the genotoxic potential of these compounds. Calf thymus DNA was modified in vitro by reaction with activated N-hydroxyarylamines: 2-chloroaniline (2CA), 4-chloroaniline (4CA), 2-methylaniline (2MA), 4-methylaniline (4MA), 2,4-dimethylaniline (24DMA), 2,6-dimethylaniline (26DMA), 2-aminobiphenyl (2ABP), 3-aminobiphenyl (3ABP), and 4-aminobiphenyl (4ABP). Female Wistar rats (n = 2) were given a single dose of the above arylamines and their analogous nitro derivatives by oral gavage and sacrificed after 24 h. Hepatic DNA and in vitro modified DNA were hydrolyzed enzymatically to individual 2'-deoxyribonucleosides. Adducts were determined using HPLC/MS/MS by comparison to synthesized standards. The hydrolysis efficiency was monitored by HPLC with UV detection. Each arylamine described above formed adducts to 2'-deoxyguanosine and 2'-deoxyadenosine after in vitro reaction with DNA. DNA adducts were found in rats dosed with 4ABP or with 4-nitrobiphenyl. DNA adducts were not detected in rats dosed with 2CA, 4CA, 2MA, 4MA, 24DMA, 26DMA, 2ABP, 3ABP, 2-chloronitrobenzene, 4-chloronitrobenzene, 2-nitrotoluene, and 4-nitrotoluene. All compounds formed hydrolyzable hemoglobin adducts. Therefore, biologically available N-hydroxyarylamines yielded hemoglobin adducts but not hepatic DNA adducts, except for 4ABP.